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試験体 断面 ねじ径 ﾜｯｼｬｰ ﾜｯｼｬｰ厚 ﾜｯｼｬｰ外径 ﾜｯｼｬｰｸﾘｱﾗﾝｽ
名称 形状 (mm) 有無 (mm) (mm) (mm)
1 LA4N 0.55mmSGC400 A 4.2 無 - - -
LA4W2S03 〃 〃 〃 有 2.3 13 0.3
LA4W2L03 〃 〃 〃 〃 〃 21 0.3
LA4W2L00 〃 〃 〃 〃 〃 〃 0(一体化)
LB4N 〃 B 〃 無 - - - 3章C10N16に対応
LB4W2L03 〃 〃 〃 有 2.3 21 0.3 3章C10W16に対応*
2 HB5N 0.65mmSGC570 〃 4.8 無 - - -
HB5W2M00 〃 〃 〃 有 2.3 18 0(一体化)
HB5W2M03 〃 〃 〃 〃 〃 〃 0.3 3章D48に対応
HB5W2M07 〃 〃 〃 〃 〃 〃 0.7
HB5W2M12 〃 〃 〃 〃 〃 〃 1.2
HB5W1M03 〃 〃 〃 〃 1.2 〃 0.3
HB5W5M03 〃 〃 〃 〃 4.5 〃 0.3
HB6N 〃 〃 6.0 無 - - -
HB6W2M03 〃 〃 〃 有 2.3 18 0.3 3章D60に対応
*：C10W16のﾜｯｼｬｰ外径はφ18
面材 備考実施時期
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?????????????????????????????????????
???????????????????????????????
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ﾜｯｼｬｰ有無 ﾜｯｼｬｰ外径 ﾜｯｼｬｰｸﾘｱﾗﾝｽ ﾜｯｼｬｰ厚
無→有
無→有
無→有
無→有
LA4W2L03
HB5W2M03 HB5W2M03
13→21
LA4W2L03
0→0.3
0→0.3
0.3→0.7
0.7→1.2
1.2→2.3
2.3→4.5
HB5W2M00
ﾜｯｼｬｰｸﾘｱﾗﾝｽ
　00･･･0mm（一体化）
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板厚 降伏点 引張強さ 降伏比 破断伸び
適用部位 規格 ｔ Y.P T.S Y.R El.
(mm) (N/mm2) (N/mm2) (%) (%)
1期面材 SGC400 0.55 373 505 73.9 31.5
1期枠材 〃 1.55 286 453 63.1 40.1
2期面材 SGC570 0.64 590 657 89.9 8.8
2期枠材 SGC400 2.25 357 449 79.6 38.0
n=3の平均，JIS5号試験片
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板厚 降伏点 引張強さ 降伏比 破断伸び
適用部位 規格 ｔ Y.P T.S Y.R El.
(mm) (N/mm2) (N/mm2) (%) (%)
Aｼﾘｰｽﾞ面材 SGC400 0.584 316 412 76.7 39.1
Aｼﾘｰｽﾞ枠材 〃 1.565 290 426 68.0 41.7
B60面材 〃 0.596 390 529 73.7 31.4
B45面材 〃 0.458 397 537 73.8 30.0
Bｼﾘｰｽﾞ枠材 〃 1.571 301 436 69.0 41.6
Cｼﾘｰｽﾞ面材 〃 0.546 373 505 73.9 31.5
C10N16,C10W16枠材 〃 1.571 301 436 69.0 41.6
C10W12枠材 〃 1.197 306 460 66.5 39.0
C10W10,C15Ｗ10枠材* 〃 0.996 307 472 65.0 34.1
C15W16枠材 〃 1.569 277 433 64.0 41.6
D,Eｼﾘｰｽﾞ面材 SGC570 0.643 590 657 89.9 8.8
Dｼﾘｰｽﾞ枠材 SGC400 2.251 357 449 79.6 38.0
Eｼﾘｰｽﾞたて枠 〃 2.249 413 470 87.8 31.0
Eｼﾘｰｽﾞたて枠 SGH400 3.132 325 429 75.7 38.0
Eｼﾘｰｽﾞたて桟,上下枠 SGC400 2.230 319 428 74.6 39.3
*：C15W16のたて桟･上下枠も含む n=3の平均，JIS5号試験片
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ABSTRACT
Improving Deformation Capacity of Corrugated Sheet Shear Wall
by Using Thin Steel Sheet Bearing at Screw Connections
The objective of this study was to develop shear walls for light-gauge steel structures by
using cold-formed steel with a thickness of approximately 1.0 mm as framing (referred to
hereafter as “steel-houses”).
In order to use steel in the sheathing of shear walls for steel-houses, this paper proposes a
steel sheet shear wall that exhibits a large deformation capacity for horizontal shear forces
while retaining the framing’s capacity to withstand vertical forces and defines the structural
members of such a wall.
This study comprises four sections.
Section 1 introduces the background, relevant past research, and the purpose of this study.
First, a steel-house represents a method that replaces wood framing, which is commonly
known as two-by-four construction; cold-formed steel framing is fabricated from
approximately 1.0 mm thick galvanized steel sheets. Because the sheathing uses structural
plywood or gypsum board, it has inferior durability and fire resistance compared to framing
made of steel, and its quality is very inconsistent. Thus, an objective of this study was to use
steel in the sheathing of shear walls for steel-houses. Past studies have shown that, because
the shear walls of steel-houses need to withstand vertical forces, the deformation capacity
with respect to horizontal forces must be increased without degrading the framing’s capacity
to withstand vertical forces. Therefore, a failure mode in which no tension field develops in
the sheathing must be used. Accordingly, defining the structural members to achieve this
goal was another objective of this study.
Section 2 defines the failure modes suitable for the shear walls of steel-houses.
As a preliminary experiment, flat plates with slits or holes and corrugated sheets were used
as sheathing to raise the out-of-plane stiffness in order to control the stress concentration
caused by tension fields on the framing. The experimental results showed that high rigidity
and shear strength can be obtained by placing the corrugated sheet bending lines horizontally
to suppress the development of a diagonal tension field. By using sheathing that shows
???????
bearing deformation caused by the shanks of the screw connections for the sheathing and
framing, shear strength was maintained after the maximum shear strength was reached.
Compared to flat-head screws, using hexagonal-head screws with a large head diameter
inhibited the deterioration of the shear strength after the maximum shear strength was reached;
therefore, performing a full-scale experiment on shear walls with a large deformation capacity
was found to be feasible.
Next, a design method for structural members that induces bearing deformation of the
sheathing was considered based on the results of the preliminary experiment. Inducing bearing
deformation for the sheathing requires that other failure modes not occur for the shear wall
(i.e., sheathing) and at the screw connections. Therefore, the shear strength corresponding
to bearing deformation of the sheathing needed to be lowered rather than the shear strength
corresponding to each failure mode. Specifically, the shear strength of plate elements over
the entire wall needed to be raised above the shear strength of the screw connections to
prevent local buckling of plate elements and global buckling of multiple plate elements. At
the screw connections, the shear strengths against screw tilting and pull-out, frame bearing,
and screw shank fracture needed to be raised above the shear strength against the sheathing
bearings.
The use of screws with washers is proposed as one way to improve the shear strength capacity
against bearing deformation of the steel plate. In an experiment modeling a screw connection,
the outside diameter, inside diameter (clearance with screw shank), and thickness of the
washer were optimized to determine the washer shape.
Section 3 presents a full-scale experiment that was performed to verify the failure mode and
shear strengths of the shear wall and screw connections. A full-scale wall was fabricated
based on the member design method proposed in section 2. The three points given below
were followed in the experiment.
(1) Verification of the design method for structural members to induce bearing deformation
of the sheathing and the failure mode.
(2) Verification of the improvement from raising the shear strength for bearing deformation
of the sheathing.
(3) Verification of applicable scope of the present structure.
Regarding (1), the experimental results verified that the failure mode predicted in section 2
was mostly expressed and that the design method of the structural member was suitable.
The experiment also showed that, to improve the deformation capacity, inducing bearing
???????
deformation of the sheathing and increasing the shear strength against screw tilting and
pull-out to higher than the bearing strength of the sheathing were required.
Regarding (2), using screws with washers or steel with low ductility both decreased the loss
of shear strength after the maximum shear strength was reached and improved the deformation
capacity of the shear wall.
Regarding (3), when corrugated sheet with the same width as the wall or normal and half-
width corrugated sheets were used, increasing the wall width had no effect on the structural
performance per unit length. For wall heights that differed by a factor of about 1.5, there
was no effect on the structural performance per unit length. This is a major feature of shear
walls made of corrugated sheets as opposed to plywood. Because of the rigid body rotation
of the sheathing, the latter is affected by the wall height. Therefore, because the structural
performance of the corrugated sheet shear wall is determined by the length in the width
direction of the shear wall, it can be applied to steel-houses without the design method
being changed. The high shear strength of the corrugated sheet shear wall enables its
application to the first floor of three- or four-story apartment buildings; thus, the scope of
application of steel-houses can be expanded.
Section 4 concludes the paper by discussing the results of the study and issues for future
consideration.
In summary, a corrugated sheet shear wall uses the bearing deformation of screw connections
to maintain the shear strength after the maximum shear strength is reached. This shear wall
possesses a large deformation capacity with respect to the horizontal shear force while
maintaining the framing’s capacity to withstand vertical forces and is therefore suitable for
the shear walls of steel-houses.
In the future, further study on the effects of differences in plate thickness and strength
between the sheathing and framing, the state of stress on wall panels, and other factors
affecting the shear strength of screw connections for sheathing will be required to improve
the precision of the shear strength evaluation equation. In addition, shear strength coefficients
for each failure mode will be required to induce sufficient deformation capacity, and details
outside the scope of the current study need to be studied in order to expand the scope of
application of the proposed structure.
